on the surfaces owing to the clear contrast against the red background. To make clear contrast phenol red was also available but viable counts were 20 to 30 less than those in blood plate agar media.)
In second and third experiments tween 80 was used to acquire complete homogeneous suspension of this organism.
To each precipitate in the centrifuge tube tween 80 was mixed up into paste by the procedure described above.
The dates on which the bacilli were harvested and the degree of dilutions was a little different from those in the first experiment.
RESULTS
Viable counts in 10-6 and 10-8 dilutions of the original solutions are shown in If it is assumed for convenience that the bacilli at 24th hour culture are alive 100%, the viable cell curve can be plotted from the reciprocal ratios and the growth shown in Fig. 1 The difference between the figure in total curve and the figure in viable cell curve at each stage of culture corresponds to the figure in dead cell curve .
As, needless to say, the figure of 100% at 24th hour culture is grounded on an assumption that all the bacilli are alive in this stage and, in fact, the number of viable cells are supposed to be less, the real curve of the viable cells possibly sinks downwards and that of dead cells becomes nearer to the total cell curve shown in Fig. 1 . Moreover, the trend will be more strengthened if the clumping nature of the younger bacilli is taken into consideration. It is clear from these results that the organism really participating in multiplication is very few.
In other words, the growth curve of C. diphtheriae may well be said as accumulation curve of dead cells, as far as the conditions used new are concerned . These findings coincide with the facts of the singular activity described in the preceding paper.
The same experiments except using of tween 80 were done. From the data presented in Table 2 the dissociation of clumps of the bacilli seems to go fairly well. From this Table the viable As for Gram's staining the stainability was invariable through the experiment. These changes were also observed with electron microscope. As can be seen in Fig. 4 cytoplasms of the bacilli at the 20th hour culture showed strong and even electron scattering power.
The boundaries of the bacilli against the background could be seen very distinct. The toxin yield in culture filtrate was 0 Lf. At 48th hour culture a majority of the bacilli transformed into the cells having high transparency to electron, though the growth rate was the same as that of preceding hours.
( Fig. 5 ) More than half of these bacilli at this stage showed dambel shape of dense bodies which was supposed to be the metachromatic body. Coinciding with the transformation the toxin never fail to be excreed into the medium as far as the medium was iron-defficient. Electron micrograph of the bacilli reaped at 97th hour, the period of decelerating growth rate, showed quite unordinary forms which suggested the unordinary biochemical inactivation and the few viability described before. (Fig. 6 ) Low refringence of their cytoplasms showed markedly uneven transparency owing to the dense bodies contained in each cell. Considered from the viable counts and the biochemical inactivation the loss of dense mass from the cytoplasms was thought to be related to the degradation or elution of the cytoplasmic constituents. In shadowed preparation also the bacilli at 20th hour were full of cytoplasmic content, (Fig. 7) , while the bacilli at 97th hour, a time in the period of decelerating growth rate, showed remarkablly shrinkage of the cytoplasms, probably owing to the elution of content.
( Fig. 8 ) It is clearly seen from morphological point also that the period of decelerating growth rate of C. diphtheriae should be differenciated from those of other bacilli. It has been believed up to date that a number of materials, such as cytoplasmic protein (3), proteinase(4), porphyrin(5), fiavin (6), toxin (7) (8) (9), and etc. ware secreted in their actively growing phase, though it has long been the undissolved problem to the students of C. diphtheriae why the bacilli secrets such a variety of important materials in growth phase. It was described in this paper that the postulation was misunderstanding owing to the overlooking of the special characteristics of the growth. (hour Fig. 1 ) Magnification 6000 Voltage 50 kV. 
